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preserving sleep quality in older adults for optimal cognitive func-
tioning and opposing to the course of neurodegenerative diseases.
RefeRences
Conte, F., Carobbi, G. Errico, B. M., and Ficca, G. (2012). The effects of pre-sleep 
learning on sleep continuity, stability, and organization in elderly individuals. 
Front. Neurol. 3:109. doi: 10.3389/fneur.2012.00109
Fogel, S., Martin, N., Lafortune, M., Barakat, M. Debas, K., Laventure, S., et al. (2012). 
NREM sleep oscillations and brain plasticity in aging. Front. Neurol. 3:176. doi: 
10.3389/fneur.2012.00176
Gagnon, J. F., Bertrand, J. A., and Génier Marchand, D. (2012). Cognition in 
rapid eye movement sleep behavior disorder. Front. Neurol. 3:82. doi: 10.3389/
fneu.2012.00082
Harand, C., Bertran, F., Doidy, F., Guénolé, F., Desgranges, B., Eustache, F., et al. 
(2012). How aging affects sleep-dependent memory consolidation? Front. Neurol. 
3:8. doi: 10.3389/fneur.2012.00008
Hot, P., Rauchs, G., Bertran, F., Denise, P., Desgranges, B., Clochon, P., et al. 
(2011). Changes in sleep theta rhythm are related to episodic memory impair-
ment in early Alzheimer’s disease. Biol. Psychol. 87, 334–339. doi: 10.1016/j.
biopsycho.2011.04.002
Ju, Y. E., McLeland, J. S., Toedebusch, C. D., Xiong, C., Fagan, A. M., Duntley, S. P., et al. 
(2013). Sleep quality and preclinical Alzheimer disease. JAMA Neurol. doi: 10.1001/
jamaneurol.2013.2334 
Kang, J. E., Lim, M. M., Bateman, R. J., Lee, J. J., Smyth, L. P., Cirrito, J. R., et al. (2009). 
Amyloid-beta dynamics are regulated by orexin and the sleep-wake cycle. Science 
326, 1005–1007. doi: 10.1126/science.1180962
Landolt, H. P., Rétey, J. V., and Adam, M. (2012). Reduced neurobehavioral impairment 
from sleep deprivation in older adults: contribution of adenosinergic mechanisms. 
Front. Neurol. 3:62. doi: 10.3389/fneur.2012.00062
Nielsen, T. (2012). Variations in dream recall frequency and dream theme diversity by 
age and sex. Front. Neurol. 3:106. doi: 10.3389/fneur.2012.00106
Rauchs, G., Schabus, M., Parapatics, S., Bertran, F., Clochon, P., Hot, P., et al. (2008). Is 
there a link between sleep changes and memory in Alzheimer’s disease? Neuroreport 
19, 1159–1162. doi: 10.1097/WNR.0b013e32830867c4
Schmidt, C., Peigneux, P., and Cajochen, C. (2012). Age-related changes in sleep and 
circadian rhythms: impact on cognitive performance and underlying neuroanatomi-
cal networks. Front. Neurol. 3:118. doi: 10.3389/fneurol.2012.00118
Sforza, E., and Roche, F. (2012). Sleep apnea syndrome and cognition. Front. Neurol. 
3:87. doi: 10.3389/fneu.2012.00087
Stoffers, D., Moens, S., Benjamins, J., van Tol, M. J., Penninx, B.W., Veltman, D.J., et al. 
(2012). Orbitofrontal gray matter relates to early morning awakening: a neural cor-
relate of insomnia complaints? Front. Neurol. 3:105. doi: 10.3389/fneur.2012.00105
Westerberg, C. E., Mander, B. A., Florczak, S. M., Weintraub, S., Mesulam, M. M., Zee, 
P. C., et al. (2012). Concurrent impairments in sleep and memory in amnestic 
mild cognitive impairment. J. Int. Neuropsychol. Soc. 18, 490–500. doi: 10.1017/
S135561771200001X
Received: 11 April 2013; accepted: 27 May 2013; published online: 10 June 2013.
Citation: Rauchs G, Carrier J and Peigneux P (2013) Sleep and cognition in the elderly. 
Front. Neurol. 4:71. doi: 10.3389/fneur.2013.00071
This article was submitted to Frontiers in Sleep and Chronobiology, a specialty of Frontiers 
in Neurology.
Copyright © 2013 Rauchs, Carrier and Peigneux. This is an open-access article distrib-
uted under the terms of the Creative Commons Attribution License, which permits use, 
distribution and reproduction in other forums, provided the original authors and source 
are credited and subject to any copyright notices concerning any third-party graphics etc.
In the past decade, our understanding of sleep  mechanisms and their 
role in cognitive processes including memory functions has markedly 
increased. However, most data have been gathered in young adults, 
neglecting the fact that sleep is an age-dependent evolutionary pro-
cess featuring substantial physiological changes that may impact on 
daily cognitive functioning. Despite the importance of this topic from 
scientific and societal standpoints, studies jointly investigating aging, 
sleep, and cognition remain scarce, even considering patients with 
neurodegenerative diseases. With this special topic, we aim at provid-
ing the reader with an updated overview of those studies assessing 
the impact of age-related changes in sleep and sleep regulation on 
various domains of cognition. In this respect, this issue addresses 
changes in sleep and circadian rhythms in the elderly, and how they 
impact on cognitive performance and brain activity (Schmidt et al., 
2012). Sleep-dependent memory consolidation and the age-related 
changes that may compromise this complex process are also discussed 
(Harand et al., 2012), as well as how pre-sleep learning can improve 
sleep continuity, stability, and organization in older adults (Conte 
et al., 2012). Considering mental productions during sleep, varia-
tions in dream recall frequency, and dream theme diversity across the 
lifespan are also investigated (Nielsen, 2012). From another perspec-
tive, the potential mechanisms underlying sleep changes in adults are 
investigated, focusing on the role of adenosine in protecting from 
neurobehavioral impairments after sleep deprivation in older adults 
(Landolt et al., 2012) and on age-related changes in slow oscillations 
during sleep-dependent memory consolidation processes (Fogel et al., 
2012). Finally, common sleep-related pathologies are addressed. In the 
context of aging, insomnia complaints in older adults and its neural 
substrates are a crucial issue (Stoffers et al., 2012), but elderly are also a 
population at risk for obstructive sleep apnea, which might markedly 
impact on cognitive processes (Sforza and Roche, 2012). Also, less 
frequent in isolation in normal aging but commonly associated with 
dementia with Lewy bodies or Parkinson’s disease, REM sleep behav-
ior disorder may accelerate cognitive decline (Gagnon et al., 2012).
Altogether, the contributions in this issue show that a better 
understanding of age-related changes in sleep architecture and 
microstructure, of their potential impact on cognition and of their 
underlying mechanisms is essential to develop efficient care of sleep 
disturbances in the elderly. Such information is even more crucially 
needed to better apprehend and treat sleep disturbances in neu-
rodegenerative diseases, such as Alzheimer’s disease, where sleep 
disturbances, taken as downstream symptoms of the disease, can be 
evidenced years before the diagnosis. These sleep disturbances may 
significantly accelerate cognitive decline (e.g., Rauchs et al., 2008; 
Hot et al., 2011; Westerberg et al., 2012) and exacerbate the neuro-
pathological processes leading to amyloid depositions (Kang et al., 
2009; Ju et al., 2013). Hence it highlights the utmost importance of 
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